RANIOPHARYNGIOMA is a rare tumor having a calculated incidence of 338 cases per year in the US, with one third occurring in children younger than 14 years of age.
ever, as well as the risk of CSF leaks has generated concerns about the TN approach. We report on a series of 86 patients with craniopharyngiomas; a TN approach was used in 68 patients and a TC route was followed in 18. Although some investigators have examined the TN approach for craniopharyngioma, 26 rigorous pre-and postoperative endocrine data have not been previously reported in the neurosurgical literature. The use of the extended TN approach for suprasellar tumors is also discussed.
Clinical Material and Methods

Patient Population
Between 1984 and 1994, 86 patients underwent surgical treatment for craniopharyngioma (M.H.W.). These dates were selected to limit the study to patients with at least 5 years of follow up and those who had undergone MR imaging. In each case, the operation was the exclusive procedure performed in the patient; that is, none of the patients had prior or repeated surgery. All tumors were histologically confirmed through permanent staining of intraoperatively obtained tissue sections. Cases with questionable or mixed pathology were not included in this series.
We retrospectively reviewed the hospital charts and imaging studies for each of the patients. All research was conducted in accordance with local institutional review board policies. The patients were grouped according to surgical approach (TN compared with TC) and analyzed for surgical data, endocrine and visual outcomes, long-term morbidity and mortality rates, and recurrence rates.
The TN group comprised 68 patients (35 female and 33 male) ranging in age from 30 months to 73 years. The 18 patients (10 men and eight women) included in the TC group had ages rangning from 22 to 76 years. The TN route was selected in all cases in which the tumor was purely intrasellar (four cases), intrasellar with suprasellar extension and predominantly cystic (53 cases), or purely suprasellar and cystic (11 cases; Table 1 ). Altogether 60 (88%) of 68 patients in the TN group harbored at least partially cystic lesions. The eight solid lesions were intrasellar tumors, four having a small suprasellar extension. The TC method was chosen when the lesion's suprasellar component was preponderant and solid or lateral to the midline.
Outcome Assessment
Patients were examined (M.H.W.) preoperatively, at 3 months, and at regular intervals thereafter. Additionally, an ophthalmologist evaluated the patients at these times. The duration of follow up ranged from 5 to 10 years.
Patients were also treated by endocrinologists. Complete serum endocrine panels were obtained preoperatively and at 3 months postoperatively. Provocative endocrine testing was not performed. Gonadotropin (follicle-stimulating hormone and luteinizing hormone), fasting GH, insulin-like growth factor, thyroid-stimulating hormone (T3 and T4), fasting morning and 4:00 p.m. cortisol, and prolactin levels were tested in all patients except 10 from the TN group and four from the TC group who lacked preoperative GH testing. Diabetes insipidus was diagnosed clinically by using urine specific gravity and serum sodium levels. Cerebrospinal fluid was withdrawn from five patients with suprasellar solid lesions supposed to be germ cell tumors to look for ␤HCG. All five of these cases were in the TC cohort.
Surgical reports, anesthesia records, and nursing notes were analyzed for intra-and perioperative data. Information regarding surgical time, blood loss, duration of hospital stay, use of transfusion products, and use of graft for closure of CSF leaks was also cataloged. Follow up of global outcomes were recorded in categorical terms. A patient was classified as having a "good outcome" if he or she was able to return to baseline levels of professional and social function and did not have neurological deficits, as assessed by the patient, physician, and family. Many of these patients required pituitary replacement therapy, which did not interfere with participation in activities of daily living. Patients with some neurological debility and only mildly impaired activities of daily living were categorized as having "fair outcomes." All other outcomes were classified as "poor."
Radiographic Assessment
Radiographic evaluation was performed using preoperative MR imaging in all cases. In addition, most patients also had computerized tomography scans and plain skull x-ray films available for preoperative planning, especially in the TN cases. Postoperatively, we used only MR imaging with high-resolution, thin-sectioned enhanced views of the sellar and parasellar areas. We did not use computerized tomography postoperatively because neuroradiologists at our facility believe the MR imaging studies are sensitive and sufficient. All images were reviewed by staff neuroradiologists and the senior author (M.H.W.). Tumors were evaluated for size, diameter, and sprawl above and below the diaphragma sellae. All patients underwent MR imaging at 3 months postoperatively. Furthermore, MR imaging was repeated whenever signs or symptoms indicated recurrence or tumor growth.
Of the tumors accessed transnasally, 60 (88%) had mixed solid and cystic components; the remaining eight (12%) were solid ( Table 1) . The transcranially approached tumors were mixed solid and cystic in eight cases (44%), and the remaining 10 cases (56%) were solid.
Although no sign of increased intracranial pressure was seen on presentation, two (3%) of the 68 patients in the TN and four (22%) of the 18 patients in the TC group demonstrated hydrocephalus radiographically.
Surgical Approaches
Details of the TN approach have been published previously. 43 In cases in which the tumor was purely intrasellar, the standard route was used and only the floor of the sella turcica was removed. For tumors with suprasellar extension, however, the extended TN approach was undertaken. In this extended procedure, bone removal continued across the tuberculum toward the planum sphenoidale, thus affording access to the suprasellar cistern. In cases in which the arachnoid had been violated, an abdominal fat graft or tensor fascia lata graft was applied to seal the opening in the sellar floor and the sphenoid sinus was packed with fat. During all TC operations, a standard pterional craniotomy was performed followed by subfrontal or transsylvian dissection as required. No case was treated using combined approaches.
Radiotherapeutic Treatment
All patients who had undergone subtotal resections-as demonstrated during surgery or on follow-up imagingwere referred for external-beam radiotherapy. Patients received 4800 to 5000 cGy radiation fractionated over 5 weeks.
Results
Clinical Presentation
Eighty (93%) of the 86 patients in this series had presented with visual compromise that was confirmed on formal evaluation of visual fields (Table 2 ). This group consisted of 62 (91%) of 68 patients who had undergone the TN procedure and all 18 patients in the TC group. The other six patients (7%) had presented with symptoms attributable to hypopituitarism and included the four patients with purely intrasellar tumors and two of the patients with combined intra-and suprasellar tumors. Of the 80 patients who had presented with visual loss, 63 (79%) demonstrated some form of asymptomatic hypopituitarism on formal testing.
Growth hormone levels were measured in 72 patients, and GH deficiency was demonstrated in 40 (69%) of 58 and seven (50%) of 14 patients in the TN and TC groups, respectively ( Table 2) . Gonadotrope function could not be measured in 16 patients in the TN group because they were too young; of the remaining 52 patients, however, 30 (58%) were hypogonadal. Twelve patients (67%) in the TC group were hypogonadal. Hypothyroidism was noted in 19 (30%) of 68 and four (22%) of 18 patients in the TN and TC groups, respectively. Hypocortisolemia was demonstrated in 16 patients (24%) in the TN group and three (17%) in the TC group. Diabetes insipidus was noted in seven patients (10%) from the TN group and two (11%) in the TC group.
Endocrine Outcome
Postoperative endocrine data were tabulated and compared (Table 3) . Four new cases of GH deficiency occurred in both groups of patients; therefore, the postoperative rate of GH deficiency was 65 and 61% in the TN and TC cohorts, respectively. None of the preoperative cases of deficiency resolved after surgery.
Among patients in the TN group who had demonstrated no preoperative hypogonadism, eight (36%) of 22 had hypogonadism postoperatively. Inadequate gonadal function also occurred in one (17%) of six of the patients in the TC group who had revealed no preoperative evidence of the disease. Thus, the postoperative incidences of hypogonadism were 73 and 72% in the TN and TC cohorts, respectively. Hypogonadism did not improve in the patients who had presented with the disease preoperatively.
New cases of hypothyroidism were discovered in 11 of the 49 patients (22%) in the TN group who had not demonstrated the disease preoperatively, resulting in a postoperative incidence of 44%. In this cohort, only one (5%) of 19 patients with preoperative hypothyroidism experienced resolution of this problem. Eleven (79%) of 14 patients in the TC group suffered new cases of hypothyroidism, and none of the four with preoperative hypothyroidism improved. Thus, 83% of the TC cohort displayed hypothyroidism postoperatively.
In the TN group, one (6%) of 16 cases of hypocortisolemia resolved. Unfortunately, nine (17%) of 52 patients acquired this insufficiency after surgery. The TC cohort had eight (53%) of 15 new cases, with no evidence of any improvement among the three who had been hypocortisolemic prior to surgery. The postoperative rate of hypocortisolemia was 37 and 61% in the TN and TC groups, respectively.
Diabetes insipidus was the most common iatrogenic endocrinopathy in both cohorts. It postoperatively occurred in 41 (67%) of 61 patients in the TN group and nine (56%) of 16 in the TC cohort. Preoperative cases of DI did not improve with surgery in either group. Thus, the postoperative incidences of DI were 71 and 61% in the TN and TC groups, respectively.
In the five cases of suspected germ cell tumors in the TC cohort, preoperative ␤HCG levels ranged from 8 to 26 mIU/L. 
Functional Outcome
Common experiences in both groups of patients were hyperphagia and weight gain. In particular, they occurred in 27 (40%) of 68 patients in the TN group. Hyperphagia was also seen in 11 (61%) of 18 cases in the TC group. Postoperative obesity remained a significant problem in these patients.
Short-term memory loss occurred in one (1.5%) of 68 in the TN group and four (22%) of 18 in the TC group. This deficit remained stable on long-term follow up.
No patient died during the follow-up period, and no alteration of consciousness occurred in either cohort. Ninetyfour percent of the patients in this series had good outcomes, including 67 (99%) of 68 in the TN group and 14 (78%) of 18 in the TC group. All of these patients resumed preoperative levels of social and professional activity. The five patients with memory loss were unable to resume their preoperative professional status and were thus assessed as having a fair outcome. No patient was assessed as having a poor outcome.
Hydrocephalus Outcome
Neither of the two patients with ventriculomegaly in the TN group had signs of hindered CSF circulation postoperatively. Follow-up MR images demonstrated resolution, and the patients did not require placement of a shunt. Two of the four patients with ventriculomegaly in the TC group had clinically and radiographically apparent hydrocephalus following surgery and required a second procedure for shunt placement.
Visual Outcome
On postoperative evaluation, two (3%) of 68 patients who had undergone TN procedures experienced worsening of their preoperative visual loss, including one patient with binocular deterioration (Table 4) . Both of these patients had exclusively suprasellar tumors. Visual symptoms were ameliorated in 54 (87%) of 62 patients with preoperative visual impairment. The other 12 patients in the TN group had no change in vision, including all six patients who had presented with hypopituitarism. Among the patients in the TC group, three (17%) of 18 suffered worsening of vision, including two with binocular deterioration. Eleven (61%) of 18 did have some improvement of vision following removal of the tumor via the TC approach. No person was rendered blind in any eye.
Perioperative Data
The surgical time ranged from 53 to 105 minutes in the TN group and from 222 to 308 minutes in the TC group. Blood loss in the TN cohort was 30 to 180 ml, whereas it was 160 to 350 ml in the TC group. No patient in either group required a blood transfusion. The mean duration of the hospital stay was 4.2 and 7.8 days in the TN and TC groups, respectively. Intraoperative repair of CSF leaks (graft for closure) in the TN group was required in 58 (85%) of 68 cases.
Perioperative Complications
In the TN group, only one case of CSF leak occurred postoperatively (Table 5 ). This leak was successfully treated during a second procedure, that is, endoscopically guided sinus packing with autologous fat. No case of meningitis occurred. No CSF leak was noted in the TC group, but there was one case of meningitis (one [6%] of 18). This disease was treated using antibiotic agents alone without further sequelae.
Recurrence Rates
Total resection was confirmed on 3-month postoperative MR imaging in the TN group in 61 cases (90%). Of the seven patients (10%) in the TN group who had undergone subtotal resections, five subsequently received conventional fractionated radiotherapy. Among the 61 patients in the TN group who had demonstrated total resection on 3-month postoperative imaging studies, we counted four recurrences (7%) based on MR images obtained during the 5-to 10-year follow ups. Three (43%) of seven subtotally resected cases in the TN group had progressive tumor enlargement on serial imaging, including two patients who had not received radiotherapy. These numbers yield a total recurrence rate of 10% (seven of 68 cases).
Among the cohort who underwent the TC approach, total resection was confirmed on 3-month postoperative MR imaging in 11 cases (61%). Six of the seven subtotally resected tumors were treated with adjuvant conventional radiotherapy, as mentioned earlier. On the 5-to 10-year follow-up imaging studies, recurrence was noted in one (9%) of 11 totally resected lesions and progressive enlargement in three (43%) of seven subtotally removed tumors including two not previously radiated. Therefore, four (22%) of 18 patients treated via the TC approach experienced recurrences.
Discussion
Management Philosophy
As stated by Van Effenterre and Boch, 40 the goal of craniopharyngioma surgery should be "complete removal with improved visual function, minimal deterioration of endocrine function, and no neuropsychological impairment." Clearly, radical resection that results in impaired memory or level of consciousness cannot be considered acceptable.
J. Neurosurg. / Volume 102 / April, 2005
Outcome following transnasal resection of craniopharyngioma 653 Note, however, that endocrine loss can be overcome by using hormonal replacement therapy, thus allowing the surgeon to be more aggressive. Much less forgiving is injury to the hypothalamus, vasculature, or optic apparatus. A subtotal resection, especially in young patients, almost always requires further surgery or radiotherapy with a decreased chance of complete tumor removal compared with that on the initial encounter. The goal for the surgeon, in our opinion, is the removal of as much tumor as possible during the initial operation while leaving the rest for control with radiosurgery. Maintaining a good quality of life is the precept. It is easier to accept a subtotal resection than a serious complication. Attempts to radically excise have rendered significant morbidity, although the procedure has its proponents. 4, 16, 34, 37, 39, 45 In a review of 144 cases treated through surgery in which the goal was total removal in every case, 90% had complete resections. 45 Of these totally resected cases, 67.4% had good clinical outcomes, whereas there was a 16.7% mortality rate and a 16% morbidity rate. Authors of another large surgical series with a more conservative surgical outlook reported 59% total and 29% subtotal resections. 40 Note, however, that 13 and 33%, respectively, of the cases in these two groups recurred and most were treated with repeated surgery. No patient was referred for radiotherapy. On long-term neuropsychological testing, 91% had normal social integration. An even more conservative approach was taken in another surgical series in which the authors achieved complete resection in only seven (9.5%) of 74 cases. 2 Nonetheless, long-term follow-up data revealed that more than 90% of the patients experienced disease remission. In this series, subtotal resection plus radiotherapy yielded excellent results. Although microneurosurgery has advanced along with imaging guidance, the risk of significant morbidity remains if radical resection is the exclusive goal in each case.
Aggressive surgical management may not lead to optimal outcomes, and the current literature favors a limited surgical approach followed by radiotherapy. 2, 6, 11 The role of radiotherapy in controlling tumor while maintaining good function of surrounding critical structures is well recognized, and craniopharyngiomas are generally considered radiosensitive. Progression-free survival is improved significantly if radiotherapy is added to the treatment regimen postoperatively. 7, 11, 13, 19, 28, 35, 38, 41, 44 Although long-term data are not available, the use of stereotactic radiosurgery has shown promising tumor control as well. 5, 20, 30 With its known benefits and few side effects, radiation in conjunction with limited surgery in cases in which tumor is adhesive to critical structures offers the best chance of controlling tumor and maintaining baseline quality of life. Additionally, the use of fractionated radiotherapy may further improve the ability to apply radiation near critical optic apparatus. 41 Selection of the best management for craniopharyngioma ultimately depends on each patient's age and medical condition, surgeon and patient preference, experience of the surgeon, and postoperative radiotherapy options available. One must recognize that advances in stereotactic radiosurgery alter traditional surgical paradigms. Resection via the TN route is a good option for performing a less morbid surgical procedure while allowing for the possibility of radical resection in appropriately selected cases. With cystic tumors, the TN approach can limit surgical morbidity and provide a good chance for complete resection.
Selection of Surgical Approach
Others have previously described their experience with the TN approach for craniopharyngioma. 1, 12, 18, 21, 22, 24, 25, 27 Authors of another recent publication revisited the role of transsphenoidal surgery but did not include rigorous endocrine data. 26 In 1932 Cushing 9 was the first to use this approach for craniopharyngioma. Later, in 1963, Hardy and Lalonde 14 repopularized the procedure. Since then, however, the TC approaches have been preferred in most cases except solely intrasellar lesions (Fig. 1) .
The discussion of which approach is appropriate often hinges on whether the tumor origin is above or below the diaphragma sellae. Most authors agree that the TN approach should be used in those cases in which the mass causes expansion of the sella. It is believed that this circumstance assures a tumor origin below the diaphragm and a good chance for total removal. 6, 18, 25, 27 Tumors below the diaphragm may remain intrasellar, causing expansion of the diaphragm, or may grow above the diaphragm, forming a dumbbell-shaped lesion. These locations are amenable to TN approaches because expansion of the diaphragm, which acts as a barrier to pial invasion, facilitates complete resection.
We acknowledge a referral bias in the cases in this series, as sellar pathology is an area of expertise for the senior author. This fact may have affected the location of the tumors treated at our institution, as the majority of the tumors (57 [66%] of 86) did have intrasellar involvement. In most reports, intrasellar involvement occurs in approximately one third of the cases. 21, 27 In the TN cohort, however, there were only four cases of purely intrasellar craniopharyngioma, 53 with an intrasellar component also had significant suprasellar extension, and 11 were purely suprasellar. We believe these results support the use of the TN approach for primary treatment of craniopharyngioma, even in cases in which the tumor has a significant suprasellar presence, as recently reported by Maira, et al. 26 Selection criteria for a particular approach in this series depended on whether the tumor was cystic. In cases in which the tumor was largely cystic or the majority of the solid portion was intrasellar, the lesion was removed via the TN approach. Therefore, suprasellar cystic tumors were accessed transnasally. Suprasellar solid tumors, however, were treated via the TC approach. During the TN approach, suprasellar cystic lesions are punctured and internally decompressed. Then the tumor capsule can be gently teased from surrounding structures and, in many cases, removed en bloc. In purely suprasellar cystic tumors, an extended TN approach is used. Clearly, surgeon comfort and experience are crucial in using this approach, but radical removal is possible and is justified by our experience, as we have completed total excision in many cases of suprasellar extension. This feat is not without risk, however, and considerable facility with the procedure is required. 6 Others have noted that significant intracranial extension does not necessarily preclude the TN approach as long as the tumor is cystic and calcification-an indication of tumor adhesiveness-is not significant. 18, 24 In these cases, palliation can be achieved; however, these authors believe that total resection is unlikely in this scenario. Some assert that regardless of suprasellar extension, a TN approach should be used if any portion of the tumor is intrasellar, because it is less traumatic to the patient. 27 The aim of our study was to analyze endocrine and clinical outcomes in a series of patients harboring craniopharyngioma that were treated mainly via the TN approach. In other series in which any cases were treated transnasally, the outcomes in comparison with those of the TC groups were always better. 11, 12, 27 In fact, significantly lower recurrence rates following subtotal resections of primarily intrasellar tumors have been reported. 11, 22 These findings reflect the extrapial location of tumor as well as a smaller lesion size in cases selected for TN resection. As in our experience, others have noted that intra-and suprasellar tumors are more often cystic and soft, whereas suprasellar tumors are solid. 26 Irregularly shaped suprasellar tumors are difficult to resect as they extend beneath the pia mater and have higher recurrence rates. 27 These cases are most often approached transcranially, and thus it is difficult to compare outcomes directly between TC and TN surgical groups. Note, however, that duration of hospital stay, operating time, and blood loss were significantly lower in our TN cohort, corroborating the assumption that the TN approach is less invasive to the patient.
Recurrence Rates
The long-term outcomes in this series are acceptable and consistent with those in other reports in the literature. 1, 12, 18, 21, 22, 24, 26, 27 The general consensus is that the best results with craniopharyngioma occur after complete excision of the tumor, which should be the goal of the primary intervention. 1, 6, 12, 18, 21, 22, 24, 25, 27 Subtotal or partial resections create conditions for recurrences, and repeated operations can prove even more difficult. Within this series, the TN approach did not limit our ability to achieve total resection.
The majority of relapses occur within the first 3 years after surgery. 12, 18, 40 The minimal follow up in the present series was 5 years, with many patients followed up for 10 years. Four (6.5%) of the 61 totally resected tumors in the TN group recurred and three (43%) of the seven subtotally resected tumors enlarged. In other TN series reported, the rates between these two resection groups ranged from 0 to 13% and 24 to 60%, respectively. 1, 12, 18, 21, 22, 24, 25, 27 Transcranial totally resected craniopharyngioma operations generally yield recurrence rates from 7 to 13%. 2, 27, 40, 45 Among the subtotally resected cases, tumor growth occurred in 10 to 33%. The TC cohort in the present series had a 22% combined regrowth and recurrence rate.
Visual Outcome
Most patients (80 of 86) in this series presented with visual loss. This fact attests to the preponderance of the suprasellar mass in this series. Rapid decompression of visual apparatus is one advantage of the TN approach. Vision improved in 87% of cases; however, it deteriorated in two cases in the TN group and in three cases in the TC group. In each of these cases, the tumors were exclusively suprasellar. Visual improvement after TN surgery has been noted in 70 to 94% of patients. 12, 21, 40 In the present study, visual outcomes were worse in the TC cases. This finding likely is related to the fact that suprasellar solid tumors are more adhesive to surrounding neural structures.
Endocrine Outcome
The TN approach likely leads to endocrinopathy, although to what extent has yet to be clearly documented. On the other hand, the endocrine outcome in largely TC series has been reported. 17 To our knowledge, this is the only report with detailed endocrine outcomes in a largely TN series for craniopharyngioma. Almost no preoperative endocrinopathy improved after surgery. In fact, new postoperative endocrine abnormality should be expected following surgery for craniopharyngioma. 12, 18 Some assert that the use of the TN approach is more appropriate in patients with hypopituitarism because of the high rate of postoperative endocrinopathy. 24 In the TN cohort, all categories of endocrinopathy were more common after surgery. The greatest increase was in the incidence of DI, which rose from 10 to 71%. Increases in DI have been well documented; however, in previous TN series, they have ranged from 11 to 30%. 17, 25, 27 The rates in the present study were higher and correlated more with those documented in mainly TC series in which radical resection was the goal. 40, 45 Other endocrine axes are not as well studied in the literature. In the TN cohort reported on here, changes in the other endocrine axes after surgery were less dramatic, although rates were generally higher on presentation compared with those in the TC group. The patients treated via the TC approach had more profound deterioration of endocrine function but presented with lower rates of deficiency; for example, hypothyroidism increased from 22.2 to 83.3%, DI from 11 to 61%, and hypocortisolemia from 17 to 61%.
In one study, resolution of an endocrine dysfunction occurred in 19% of patients. 21 This result was not reproduced in our experience. The reversal of endocrinopathy is rare. Hyperprolactinemia seems to be the most likely deficiency to improve, with eight of 16, three of three, and three of four cases improving in three separate series. 17, 25, 27 Hypogonadism and GH secretion also have been shown to improve. 17, 27 Cerebrospinal fluid ␤HCG levels of 8 to 28 mIU/L were demonstrated in five cases of suprasellar solid lesions; however, surgical pathology results confirmed craniopharyngioma. Raised ␤HCG levels in the context of craniopharyngioma have been reported. 15 Its presence in the CSF may indicate leakage of tumor contents.
Postoperative Hyperphagia
Hyperphagia was a postoperative occurrence that led to morbidity in a considerable number of patients: 40% (27 of 68) and 61% (11 of 18) of patients in the TN and TC groups, respectively. Hyperphagia and postoperative obesity are well-recognized complications in surgery for craniopharyngioma, 8, 11, 23, 33, 36 although both are mainly discussed in the nonsurgical literature. Authors of most surgical series do not discuss their presence or absence. Data from one large series demonstrated that both were very infrequent; 12 in another, however, both occurred 35% of the time. 11 The origin of hyperphagia involves damage to the satiety center in the ventromedian hypothalamus. 11, 31 Results of pathological studies have shown the propensity for craniopharyngioma to create finger-like projections within brain parenchyma, and these projections may lead to hypothalamic injury when the tumor capsule is removed. 29 In one study, authors used MR imaging confirmation of hypothalamic damage in children with postoperative obesity following resection of craniopharyngioma. 10 In some patients, psychosocial difficulties occur and can be overwhelming to family members, with rehabilitation proving very difficult. 33 Little is written about this unfortunate complication.
Despite the relative ease of tumor dissection in most cases in the present study, hypothalamic injury did occur in some. This result should serve as a warning to exercise caution while performing a dissection near the hypothalamus and sharply amputate the tumor capsule in this area. Postoperative obesity reported in this series likely represents the true incidence of this complication of craniopharyngioma removal. Future investigators should focus more on its ramifications and neuropsychological outcomes.
Conclusions
For cystic craniopharyngioma along the hypothalamopituitary axis, the TN approach provided a less invasive method with good outcome. Suprasellar solid tumors fared worse with regard to endocrine, visual, and hypothalamic injury. Postoperative obesity is a significant problem. For the goal of palliation, the role of the TN approach is clear. In a surprising number of cases, however, radical resection was also possible by using an extended TN route.
